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University College London WC1X 8LD, UKReceived 19 May 2004; accepted 26 May 2004Available onlineSummary Clear cell odontogenic carcinomas are rare, aggressive tumours, most of
which have been reported in the mandible of female patients. Here we report a
clear cell odontogenic carcinoma of the maxilla in a 55-year old male, which was
predominantly composed of sheets of polygonal cells with clear cytoplasm, admixed
with smaller, eosinophilic cells, which were palisaded peripherally. The peripheral
tumour cells expressed cytokeratins 7, 14 and, focally, CK19, but the clear cells
were negative for all markers tested. An extended maxillectomy was performed.
There was local recurrence after six years, which was treated with radiotherapy,
and after a further year the patient is alive with no evidence of further disease.c 2004 Elsevier Ltd. All rights reserved.Introduction
Clear cell odontogenic carcinomas are rare,
aggressive tumours which have a female predilec-
tion and which usually involve the mandible.1 In
this report, however, we describe a clear cell
odontogenic carcinoma that affected the posterior
maxilla of a male patient.* Corresponding author. Tel.: +44-20-7915-1290; fax: +44-20-
7915-1213.
E-mail address: a.barrett@eastman.ucl.ac.uk (A.W. Barett).
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1741-9409/$ - see front matter c 2004 Elsevier Ltd. All rights reser
doi:10.1016/j.ooe.2004.05.004Case historyA 56 year old Sudanese male was referred to the
oral and maxillofacial clinic, Faculty of Dentistry,
Khartoum complaining of a swelling of the upper
jaw which had been present for seven years. It had
started as an intra-oral mass, gradually increasing
in size to cause mobility of the teeth, with the
result that two teeth were subsequently extracted.
In the 18 months prior to presentation, the swelling
had increased rapidly, become painful, and ex-
tended buccally and palatally. His medical history
included hypertension, for which he receivedved.
Figure 2 Coronal computerized tomogram showing
encroachment on, and compression of the left orbit.
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markable. Clinical examination revealed a gener-
ally fit man, with a blood pressure of 150/95 mm
Hg, with a massive swelling of the face over the
left maxilla. The swelling was firm in consistency,
not tender and the overlying skin was freely mo-
vable. His left eye was proptosed and he had severe
diplopia, particularly on medial and inferior
movement of the eyeball. There was no local, re-
gional or distant lymphadenopathy, or evidence of
a primary tumour elsewhere.
Intraorally, there was a firm expansion of the
left maxillary alveolus, which crossed the midline
and obliterated the buccal sulcus. All the teeth on
the left side of the maxilla were mobile and 26
and 27 were missing. Computerised tomography
showed a mixed radiolucent and radioopaque tu-
mour which had obliterated the left maxilla, filled
the left nasal cavity to the septum, extended to
the base of the sphenoid (Fig. 1) and com-
pressed the left orbit (Fig. 2). Routine haemato-
logical and biochemical results were within normal
limits. The tumour was biopsied under local
anaesthesia and a local diagnosis of “chemodec-
toma” (i.e. paraganglioma) made. The tumour was
excised under general anaesthesia by an extended
maxillectomy via a Weber–Fergusson incision. A
split skin graft was applied and supported with an
obturator. The patient made an uneventful recov-
ery and was apparently free of disease for sixFigure 1 Axial computerized tomogram showing oblit-
eration of the left maxilla and occlusion of the left nasal
cavity to the septum, extending posteriorly to the base
of the sphenoid.years, at which point an inoperable local recur-
rence developed. This responded to radiotherapy
and one year later the patient is alive with no
evidence of further disease.Histopathology
Demineralised sections of the resection speci-
men showed trabeculae of vital bone extensively
infiltrated by a tumour which lacked a well-defined
capsule. The neoplasm formed nodules, many of
which were centrally necrotic, composed of
polygonal cells which filled the medullary spaces.
Most had clear cytoplasm (Fig. 3). Towards the
periphery of the tumour islands, smaller, eosino-
philic cells were also present. The outer layer of
cells were palisaded and columnar in places, with
reversed nuclear polarity (Fig. 4). Some nuclei
were pleomorphic and hyperchromatic, but mito-
ses were very infrequent (\1/10 high power
fields). There was no mucous or glandular differ-
entiation. Islands and nests invaded the adjacent
fibrous connective tissue, which was hyalinised
(Fig. 4) and focally mineralised. There was no
evidence of the cell “packeting” or organoid pat-
tern that would be expected in paraganglioma.
Immunohistochemistry showed that the smaller,
peripheral tumour cells were positive for cytoker-
atins (CK) 7, 14 and, focally, for 19. There was also
weak, focal expression of CK 8 and 18. The clear
cells were, however, always negative. There were
no S100-positive sustentacular cells or expression
of chromogranin (also features of paraganglioma),
and staining for renal cell carcinoma antigen was
also negative. The maxillary location, and pali-
saded cells reminiscent of ameloblasts, suggested
Figure 4 At the periphery of the tumour, smaller,
eosinophilic cells are also present. In places the outer
cells are palisaded (arrow). There is also hyalinization of
the stroma adjacent to the epithelial cells, reminiscent
of the inductive changes seen during tooth development,
and in other odontogenic tumours. Haematoxylin and
eosin, field width 0.5 mm.
Figure 3 Maxillary bone extensively infiltrated by
sheets of clear cells. Haematoxylin and eosin, field width
5 mm.
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revised diagnosis of clear cell odontogenic carci-
noma was made.Discussion
The term “clear cell odontogenic tumour” was
coined by Hansen et al.2 in 1985 when they de-
scribed an epithelial odontogenic tumour with
predominantly clear cell characteristics. They
contended that the lesion was of odontogenic ori-
gin since all their cases were centrally located in
the jaws. Previous World Health Organisation(WHO) classifications of odontogenic tumours have
not included this entity among the malignant
odontogenic neoplasms, but its tendency to recur
and metastasise is now well documented.1;3–8 Thus
the term “clear cell odontogenic carcinoma” is
more appropriate, and is the one adopted by
Reichart and Philipsen in the latest classification of
odontogenic tumours approved by the WHO.9
The differential diagnosis of clear cell carcino-
mas of the jaws includes odontogenic tumours,
salivary gland tumours (primary or secondary) and
metastatic renal carcinoma. The latter two were
eliminated on morphological, immunohistochemi-
cal and clinical grounds. Waldron et al.4 noted the
resemblance of clear cell odontogenic carcinoma to
ameloblastoma, but although there was focal pali-
sading in the present case (Fig. 4), there were no
areas of more conventional ameloblastoma. Pali-
sading is nevertheless a very useful feature in sup-
porting the odontogenic origin of this lesion,
especially if accompanied by inductive hyalinisa-
tion of the adjacent fibrous tissue (Fig. 4). Expres-
sion of CK 14 and 19, as previously reported in clear
cell odontogenic carcinoma,8;10 is not specific but
also consistent with odontogenic epithelium.
Treatment for clear cell odontogenic carcinoma
is primarily resection with a wide margin.4;5 Long
term follow up, even when the excision margins
have been reported as free of tumour, is necessary
as recurrence and metastasis can occur years after
the excision of the primary lesion,6;8 as was also
the case in the present patient.Addendum
Since this article went to press, the patient has
died of a cardiac arrest. No post mortem was car-
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